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FOREWORD 



I n recent years, the national investment in research and development has been 
growing, but at a slower rate than in the fifties and early sixties. Despite this 
R&D slowdown, industrial R&D support has been the major influence behind the 
growth of research and development. It is uncertain, particularly in view of the 
recent economic slowdown, whether industrial R&D spending will continue to post 
significant gains. Yet, indue 4 rial research and development seems more important 
than ever for the Nation’s economic welfare. 

At prese.it, industrial research and development is undergoing a noticeable 
change. Although primary emphasis still focuses on the traditional objectives of 
achieving customer satisfaction, improving profitability through new and improved 
products and processes, and servicing the Nation’s defense and space programs, an 
additional element, though still relatively modest in size is becoming increasingly 
important — research and development in the area of the Nation’s mounting social 
and environmental problems. This research and development is not only directed 
toward alleviating our current difficulties, but is also attempting tc identify and 
minimise adverse effects which may accompany future scientific and technological 
advances. 

The National Science Foundation both conducts and sponsors surveys in the 
various sectors of the economy to better understand changes in R&D emphasis, as 
well as to measure the growth, magnitude, and other characteristics of research and 
development | The data obtained from these surveys are published by the Founda- 
tion and are designed to provide information useful to Government offiicals, 
legislators, and other individuals concerned with evaluating the role of research and 
development in furthering the national welfare and in the allocation of scientific 
resources) 

' This report presents the results of the 1969 survey of industrial research and 
development and is the 15th in a series extending back to 1953jThe report was 
prepared in the Office of Economic and Manpower Studies, Thomas J. Mills, Head. 
Data contained in the survey were collected and compiled by the Bureau of the 
Census, U.S. Department of Commerce, under the general direction of Owen C. 
Gretton, Chief, Industry Division. 

The National Science Foundation and the Bureau of the Census gratefully 
acknowledge the cooperation of the numerous organizations that provided data for 
this study. 

Charles E. Falk 

Director, Division of 

Science Resources and Policy Studies 

Apri h 1971 
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Source: National Science Foundation 



• In 1969 industry spent $18.5 billion for research 
and development. This was 6 percent above the 
1968 level of $17.5 billion and 5 times the amount 
spent on these activities in 1953. The 1968-69 
change was due solely to increases in companies’ 
own funds. 





1 



vii 




7 











• Between January 1969 and January 1970 the 
full time-equivalent (FTE) number of R&D 
scientists and engineers employed by industrial 
firms dropped from SS^lOO to 380,600. This wr.s 
the first decline recorded in this 13-year series, 
and was primarily accountable to cutbacks in 
personnel working on Federal R&D programs. 

Recent employment data indicate a continuation 
of this decline. 

• In 1969 there were 26 R&D scientists and engi- 
neers for every 1,000 employees in R&D-per- 
forming companies, down from 30 in 1964 and 
1965. 

• Almost all of the decline in employment of R&D 
scientists and engineers occurred in the aircraft 
and missiles industry, primarily reflecting cut- 
backs in National Aeronautics and Space Ad- 
ministration (NASA) programs. The number of 
R&D professionals working on Department of 
Defense (DOD) programs remained about level 
between 1968 and 1969. 



• The cost per R&D scientist or engineer amounted 
to $48,200 in 1969, up 19 percent over the 1965 
figure. If measured in constant dollars, there has 
been essentially no increase over the entire 4-year 
period. 
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• The Federal Government was the source of 47 
percent of the R&D dollars spent by industrial 
firms during 1969. This ratio is down from the 
1959 high of 59 percent. 



• DOD and NASA furnished 89 percent of the 
Federal R&D funds to industry in 1969. In addi- 
tion, these two agencies supported 89 percent of 
the industrial scientists and engineers working 
on Federal programs at an average annual cost 
of $56,200 per R&D professional. 



• In 1969 industry financed 53 percent of its R&D 
efforts with its own funds. This is an increase 
from 41 percent in 1959. 



• The four companies with the largest R&D pro- 
grams in 1969 accounted for 19 percent of all 
industrial research and development that year. 
These same companies accounted for 7 percent of 
the sales and 8 percent of the employment of all 
R&D performing manufacturing companies. 



• In 1969 R&D-performing manufacturing com- 
panies spent an average of 4.0 percent of their 
net sales on R&D activities, the same ratio a3 in 
1968 but down from 4.6 percent in 1964. 



• The Pacific States led in R&D performance in 
1969 with 27 percent of the total. The Middle 
Atlantic and East North Central States followed 
with 23 percent and 19 percent, respectively. 



• Industry allocated 3 percent of its 1969 R&D 
funds to basic research. Over one-half of this 
amount was spent on the physical sciences. 



• Applied research l,/ development spending by 
industry amounted to $17.8 billion in 1969. Five 
product fields — guided missiles and spacecraft, 
electrical equipment, aircraft and parts, ma- 
chinery, and chemicals — made up over 70 per- 
cent of this amount. 



INTRODUCTION 



N early $26.2 billion was spent on research and 
development in the United States during 1969. 
The work represented by this total was carried on 
by a variety of organizations, from small commercial 
R&D laboratories to large, centralized research 
facilities maintained by major industrial firms, and 
including in-house laboratories of Federal Govern- 
ment agencies, university research departments, and 
the R&D facilities of philanthropic foundations and 
other nonprofit institutions. 

The relative importance of research and develop- 
ment in the economy can be seen by comparing 
these data to the country’s gross national product 
(GNP), a Treasure of the Nation’s total output 



of goods and services. The total R&D/GNP ratio 
was 2.8 percent in 1969, down from the peak level 
of 3.0 percent 5 years earlier. Estimates of total R&D 
spending for 1970 foresee growth over 1969 at a 
somewhat slower rate than that of the GNP. Al- 
though the growth rate of total industrial R&D 
expenditures is expected to be lower than that of 
the GNP between 1969 and 1970, the growth in 
company’s own funds is expected to be higher. 

Industrial firms undertake about 70 percent of the 
national R&D effort, in dollar terms. This share has 
remained about the same over the period 1964—69, 
but is down from the 1960 level of 77 percent. In 
1969 industry spent 86 percent of all development 
funds, about the same as the 1960 ratio. 
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Research spending by industrial firms experienced 
a relative decline during the sixties. In 1960 industry 
performed 28 percent of the country’s basic research 
effort; by 1969 this had fallen to 17 percent. Over 
the same period industry’s applied research share 
slipped from 66 percent to 59 percent. Although in- 
dustrial research spending has increased at a slower 
rate than the overall national gain, there has been a 
substantial rise in absolute terms. Between i960 and 
1969 industrial basic research expenditures increased 
from $376 million to $646 million. A number of com- 
panies have established extensive research facilities 
designed to keep industry in the forefront of sci- 
entific advancement. The vast majority of this re- 
search, however, is directed toward areas related to 
current or potential product lines. 

This report covers R&D expenditures for 1969 and 
professional manpower in January 1970. The 1969 
survey covered substantially fewer companies than 
in previous years. The sample was restricted to the 
approximately 1,200 companies with R&D programs 
of $200,000 or more. These firms account for about 
98 percent of all industrial R&D performance. The 
1968 survey obtained data from approximately 2,400 
companies. In the statistical tables, the companies 



previously included in the sample, but excluded for 
1969, were carried forward at their 1968 R&D per- 
formance levels. If these companies were moved 
forward into 1969 based on their average change 
over the preceding 5 years, the R&D totals would 
be increased by less than 0.05 percent. See the 
technical notes for additional detail. 

This survey does not cover a few’ organizations, 
such as trade associations, which are estimated to 
account for less than 1 percent of the Nation’s 
annual volume of industrial R&D performance funds. 
Although trade associations are nonprofit organiza- 
tions, their primary mission is to serve industry. 

R&D: Industrial vs. Product Classification 

This report presents industrial R&D data on two 
different bases. First, appendix tables B-l through 
B-35 and B-43 through B-56 furnish total R&D 
data on the traditional industry basis for the years 
1953 to 1969. The second approach, in appendix 
tables B-36 through B-42, presents the applied re- 
search and development data on a pioduct basis for 
1959 to 1969. Because of its generalized nature, basic 
research cannot readily be classified by product field; 
instead, these data are classified by field of science. 



GENERAL CHARACTERISTICS 



R&D Funds 

Industrial spending for research and development 
reached a level of $18.5 billion during 1969, $1 
billion more than in 1968. Over the past decade, 
industrial R&D funds have increased at the rate of 
7 percent a year. In constant dollars, this increase 
has been 4 percent per year. 

Leading industries 

Over one-half of the industrial R&D funds are 
spent by companies in two industries— aircraft and 
missiles and electrical equipment and communicar 
tion. In 1969, these two industries accounted for 55 
percent of the industrial R&D total with the former 
industry spending $5.8 billion and the latter $4.3 
billion. The high level of R&D expenditures in these 
industries results primarily from the large volume of 
Federal contract work. 

Funds for RtdD perfcv nines# by Imfustry* 
1956-69 

Billions of dollm 




During 1969, firms in three other industries— 
chemicals and allied products, machinery, and motor 
vehicles and other transportation equipment — 
accounted for an additional 28 percent of the indus- 
trial R&D total. Most of the R&D effort in these 
industries was financed with companies 1 own funds. 
All other industries combined accounted for the 
remaining 17 percent of the total with no one indus- 
try spending more than 4 percent of the total. 

Size of companies 

In 1969 companies with 10,000 or more employees 
conducted 85 percent of the research and develop- 
ment performed in industry. This ratio, however, 
was only equaled or exceeded in 5 industries 
machinery, 85 percent; electrical equipment, 88 
percent; petroleum, 93 percent; motor vehicles, 98 
percent; and aircraft, 98 percent. In the nonmanu- 
facturing industries where most of the R&D per- 
formance is conducted by small firms, only 5 percent 
was conducted by companies with 10,000 or more 
employees. For all other industries combined, 
slightly more than two-thirds of the research and 
development was performed by companies in this 
size-class. 

Faderai share 

The Federal Government financed 47 percent of 
the R&D work performed in industry during 1969. 
This amounted to $8.6 billion and was the same 
amount as in 1968. 

Nearly 80 percent of the Federal share in 1969 
went to companies in the aircraft and electrical 
equipment industries. This ratio is about the same 
as 10 years ago but down slightly from a high of 84 
percent in 1963. Firms in these two industries were 
the only ones to finance over one-half of their R&D 
effort with Federal funds. 
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Federal and company share of industrial 
R&D spending, 1953— 69 




0 2 4 6 8 ,0 
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Source: National Science Foundation 

Data on federally financed R&D performance 
presented in this report differ from data in Federal 
Funds for Research , Development , and Other Scientific 
Activities 1 in that data in this report represent 
expenditures primarily for the calendar year while 
data in Federal Funds represent obligations for the 
fiscal year. In addition, certain Government agencies, 
such as NASA, reporting for Federal Funds attribute 
their entire costs to research and development, 
whereas firms supplying off-the-shelf items to these 
agencies consider these to be routine sales and not 
connected with research and development. 

1 National Science Foundation, Federal Funds for Research, 
Development, and Other Scientific Activities, Fiscal Years 1989, 
1970, and 1971, vol. XIX (NSF 70-38) (Washington, D.C. 
20402; Supt. of Documents, U.S. Government Printing 
Office, 1971.) 



Federally Funded Research and Development 
Centers (FFRDC’s) are organizations administered 
by industrial firms, universities and colleges, or other 
nonprofit institutions. These organizations perform 
R&D work almost exclusively for Federal agencies. 
R&D expenditures of industry - administered 
FFRDC’s are classified with those of the administer- 
ing company. 

R&D effort in industry-administered FFRDC’s 
amounted to $464 million in 1969, 12 percent above 
the 1968 level. Basic research increased from $35 
million to $37 million. Applied research amounted 
to $95 million in 1969, $8 million over the 1968 
figure. Development increased from $293 million to 
$332 million between 1968 and 1969. In January 
1970 there were 7,337 FTE R&D scientists and 
engineers in these centers, while 7,214 were employed 
in January 1969. 



Distribution of Federal R&D spending in 
industry, 1969 and 1969 





Industrial rasaarch and davalopmant 
for DOD and NASA 

Two-thirds of the Federal R&D monies in industry 
were provided by the Department of Defense during 
1969. The National Aeronautics and Space Admin- 
istration (NASA) contracted an additional 22 per- 
cent while all other Federal agencies provided the 
remaining 11 percent. The only industry where the 
DOD and NASA share did not exceed 80 percent 
was the chemicals industry where 71 percent of the 
Federal R&D contract work was financed by other 
agencies, primarily the Atomic Energy Commission 
and the Department of Health, Education, and 
Welfare. 





14 



3 





Company-financed R&D performance 



In 1969 companies invested $9.9 billion of their 
owl funds in R&D activities. This was 11 percent 
more than was spent on these activities in 1968 and 
compares with no increase in Federal R&D support 
between 1968 and 1969. 



In addition to the $9.9 billion of company- 
sponsored R&D effort conducted within the com- 
panies’ own laboratories in 1969, industrial firms 
provided $279 million to outside organizations. One- 
half of this money was contracted to other companies, 
while universities and colleges and other nonprofit 
institutions were the recipients of the remaining 
one-half. 



Company investment in research and development 
is one way for industry to improve its profit poten- 
tial; for many firms, another way is investing in new 
plant and equipment. The following table shows that 
since 1960 industry has spent between one-third and 
one-fourth as much on R&D activities as on new 
plant and equipment. In recent years, however, this 
ratio has been increasing. 



Year 


Company-financed 
research and develop- 
ment in manufactur- 
ing companies 


Business expenditures 
for new plant and 
equipment for manu- 
facturing companies 


R&D as a 
percent of 
new plant and 
equipment 


(Dollars in billions) 


1953 


° $2.16 


$11.86 


18 


1955 


“2.42 


11.89 


20 


1960 


4.37 


15.09 


29 


1965 


6.33 


23.44 


27 


1906 


7.09 


28.20 


25 


1967 


7.85 


28.51 


28 


1968 


8.70 


28.37 


31 


1969 


9.76 


31.68 


30 



• Estimated. 

Source*: N*ti on »l Science Foundation and Department of Commerce, 
Office of Business Economice 






, V a* ' ^ ' ' 






iV 

’(A-; " 



*n MftfiljU 

M.TcnssiTnF-' WW WWlWWV 

k V~> 8 4: ' - ' 

‘'I friMMtrv and type 




'•*? ' '' ' -i; ' 

^%S5we-ew0ni8iiott 






Other 

industries 

26% 




TS' 









mm 






•y type af wpnization 



Other 

nonprofit 

institutions 

30% 



Petroleum 4% 
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(For detailed data on this section see appendix tables B-l 
through B-ll, and B-17.) 
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Employment of R&D Scientists and Engineers 



In January 1970, industrial firms employed the 
full-time-equivalent (FTE) of 380,600 R&D sci- 
entists and engineers, a decline of 6,500 from the 
January 1969 level. This decrease of nearly 2 percent 
over the year was primarily attributable to man- 
power cutbacks in the aircraft and missiles industry. 
Over the year, employment of scientists and engi- 
neers in this industry dropped from 97,600 to 90,00C, 
with slightly more than one-half of the decline 
affecting professionals engaged in Federal contract 
work, primarily for the National Aeronautics and 
Space Administration. There are indications that 
this decline is continuing. 

In addition, between January 1969 and January 
1970, scientist and engineer employment on com- 
pany-funded R&D activities in the aircraft and 
missiles industry fell by 3,500 persons, a decline of 
13 percent. Despite this decline in personnel, aircraft 
firms increased their company R&D spending by 11 
percent between 1968 and 1969, all of it in develop- 
ment work. This largely reflected the completion of 
the research phase of some commercial R&D projects, 
and the shifting of emphasis into the more expensive 
developmental work of producing prototypes. 

The only other industries reporting significant 
decreases in scientist and engineer employment over 
the year were motor vehicles — down 1,000 to 23,700, 
and fabricated metal products — off 600 to 6,000 R&D 
professionals. Virtually all of the manpower decline 
was in companies employing 10,000 or more persons. 
Industries showing important increases between 
January 1969 and 1970 were machinery (up 1,300), 
drugs (up 700), and electrical equipment (up 700). 

Sources of support 

Beginning in 1964, the number of scientists and 
engineers engaged in Federal Government R&D 
efforts undertaken by industrial firms dropped by 
18,000, from nearly one-half of the all-industry total, 
to less than 40 percent by the beginning of 1970. In 
contrast, the count of R&D professionals engaged in 
company-funded activities continued to rise all 
through the sixties. 



The industry employing the largest number of 
R&D scientists and engineers working on company 
programs in January 1970 was electrical equipment 
and communication, followed by the chemicals 
industry. The primary employer of R&D profes- 
sionals engaged in contract work for the Government 
was the aircraft and missiles industry. 



Employment gains: scientific vs. other industrial 

A measure of the relative emphasis placed on 
science and technology within industrial firms is the 
ratio of R&D scientists and engineers to total em- 
ployment. In 1969 there were 26 of these scientific 
professionals for every 1,000 employees in R&D- 
performing companies, down from 30 in 1964 and 
1965. Placement of scientists and engineers into 
R&D activities has not kept pace with the overall 
employment growth of these firms. The ratio decline 
has been particularly steep in the aircraft industry, 
falling from 113 in 1965 to 78 in 1969. 



(For detailed data on this section see appendix tables B-12 
through B-10, B-18, and B-19.) 
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Dl ?f r IW£. n of R&D Funds - b y Size of Company 
and R&D Program 



• Industrial R&D performance is heavily con- 
centrated in a relatively small number of large 
R&D-performing companies. Only 3 percent of the 
estimated 11,000 R&D-performing companies had 
10,000 or more employees in 1969. Yet these com- 
panies accounted for 85 percent of the research and 
development conducted in industry. The 209 R&D- 
performing companies (2 percent of total) with 
employment between 5,000 and 9,999 spent an 
additional 6 percent of the industrial R&D total. 



• Fifty-six percent of the research and develop- 
ment in industry in 1969 was performed by twenty 
companies. 



• Thirty companies had R&D programs of $100 
million or more during 1969. The average size R&D 
program of these companies was nearly $400 million. 



• Only 6 percent of the R&D-perfor min g com- 
panies had R&D programs of $1 million or more in 
1969. Forty-two percent of these companies had 
10,000 or more employees and these firms conducted 
85 percent of all industrial research and development 
during the year. 
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• The four largest R&D-performing companies 
performed 19 percent of the research and develop- 
ment in industry during 1969. This amounted to $3.6 
billion. These same firms accounted for 7 percent of 
the sales of all R&D-performing companies and, on 
the average, spent over 10 percent of their sales on 
R&D activities, more than 2.5 times the all-industry 
average. 



• These concentration ratios are based on rank- 
ing companies by size of R&D program. If companies 
were ranked by sales size, the levels of concentration 
would differ. 



• The R&D concentration ratios for the four 
largest R&D-performing companies in each of the 
five leading industries ranged from 36 percent in 
chemicals to 92 percent in motor vehicles. 



• In only two industries — chemicals and non- 
manufacturing— did the 20 largest R&D-performing 
companies perform less than 70 percent of the indus- 
try’s research and development. The ratios were 68 
percent in the former industry and 60 percent in the 
latter. 



• The four leading R&D-performing companies 
conducted 25 percent of all the Federal R&D con- 
tract work in industry in 1969. The top 20 companies 
performed 71 percent. 





(For detailed data on this section see appendix tables B-20 
through H-25.) 
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Distribution of R&D Funds, by Major Type of 
Cost 



• Companies accounting for 76 percent of all- 
industry R&D spending in 1969 reported these 
allocations by major type of cost. These costs were 
broken down as follows: salaries and wages of R&D 
scientists and engineers, 30 percent; salaries and 
wages of supporting personnel, 20 percent; materials 
and supplies, 18 percent; and other R&D-related 
costs, 32 percent. This represented a somewhat 
greater allocation to salaries of R&D scientists and 
engineers and less allocation to materials and 
supplies than in 1962. 



• In all major manufacturing industries — except 
aircraft and electrical equipment — salaries and wages 
accounted for more than one-half of all R&D costs 
in 1969. 



• During 1969, other R&D-related costs made 
up the highest proportion of total R&D costs in the 
aircraft industry — 39 percent. The lowest propor- 
tions were in the instruments and lumber industries 
— 22 percent. 
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Cost por RAD sclontlst or tnglnoor, by Industry «nd typo of cost, 1969 



Industry 


Man years of 
RAD tclen tilts 
and engineera 


Total coat per 
RAD aoientiit 
or enginear 


Salaries and 
wage* per RAD 
•etatkt or 
engineer 


Supporting 
pertonntl coat 
per RAD 
eeiaatiat or 
engineer 


Material and 
tuppliea coat 
per RAD 
•oiantiat ci 
engineer 


Other eoata 
per RfeP 
aoientibt or 
engineer 


All induitritt 


888,200 


848,200 


814,300 


89,500 


$8,800 


815,600 


Aimrtft 1 . and miuilM 


93,900 


61,800 


15,800 


9,600 


12,600 


23,900 


Electrical equipment and communication. 
Chimioftli &nd allied DToductB 


100,800 

42,000 


42,600 

41,700 


12,600 

15,000 


7,900 

8,800 


8,700 

6,000 


13,400 

11,900 

11,900 


Mftrhinufv ----- ---------- 


43,400 


40,300 


13,200 


8,600 


6,500 


Motor vehicles and other transportation 

AAiiinmfmt, ------------ 


23,900 


68,900 


16,100 


22,200 


12,100 


18,500 

11,100 

12,100 


Professional and scientific equipment 

m.W indnutriM _ 


ii 

4 *. 


49,600 

39,100 


17,900 

13,500 


12,200 

7,700 


8,400 

5,800 















Note: DaUil may not add to total boeauM of rounding. 



• The transportation industries — aircraft and 
motor vehicles — had the highest costs per RAD 
scientist or engineer in 1969. 



• Scientists and engineers in the instruments 
industry received the highest average salary in 1969, 
nearly $18,000 per man. This was 25 percent above 
the all-industry average. 



• The mctor vehicles industry was the only 
industry in which total salaries of supporting per- 
. onnel exceeded total salaries of RAD scientists and 
engineers during 1969. In this industry, supporting 
personnel costs per RAD scientist or engineer were 
more than double the all-industry average. 



• Materials and supplies costB per RAD scientist 
or engineer were highest in the aircraft and motor 
vehicles industries during 1969. These were the only 
industries where average materials costs per RAD 
professional exceeded the all-industry average. 



(For detailed data on this section see appendix tables B-26 
and B-27.) 
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Basic Research, Applied Research, and 
Development 



In 1969 industrial firms spent $646 million on 
basic research, $3.3 billion on applied research, and 
$14.5 billion on development. This amounted to 17 
percent, 59 percent, and 86 percent of all the basic 
research, applied research, and development, respec- 
tively, performed in the Nation during that / -ar. 

Basic research, ty industry 

Thirty-five percent of the industrial basic research 
effort was conducted by chemical companies in 1969. 
An additional 21 percent was performed by firms in 
the electrical equipment industry. The aircraft indus- 
try was the third leading performer of basic research 
during the year with 10 percent of the total. 



Basic research, by source 

In 1969 companies spent 5 percent of their own 
R&D funds on basic research programs. This 
amounted to $481 million during the year and repre- 
sented about 75 percent of all basic research monies 
spent in industry. Industrial firms supported a higher 
percent of the basic research they perform with their 
own funds than either applied research or develop- 
ment. The chemicals industry was the leading 
performer of company-sponsored basic research in 
1969, spending nearly two-fifths of the company 
total. In this industry, firms devoted 12 percent 
($182 million) of their own R&D funds to basic 



Industrial R&D by cfarsetar of work as ^ 
a percent of total R&D, 1953-69 

Pirctnt 




10 




Industrial basic research, by industry 
andaouroa, 1969 — 






AHJnduttrlw 

ntitmkatiMMl 
*HI«J product* * 

El«tric«l*quipmtnt 
•nd communication 

Aircraft and mWlN 



MMHoMofdotlan 
100 



Pttrotaum rtfkitaf 
and extraction 



Nonmtnufacturinj 



Motor vahictM and otitar 
trarasoitation •quipmini*] 



All other induttrin*' 



^Ettiirwtnd by ttw National Sciatica Foundation.. 
Seurca: National Sciatica Foundation 



Federal 

Company ^ | 




research. Electrical equipment firms spent about 5 
percent ($96 million) of their own R&D funds on 
basic research during the year. 

Two percent of Federal R&D support to industry 
was devoted to basic research during 1969. About 75 
percent of this amount went to companies in the 
chemicals industry ($41 million), electrical equip- 
ment industry ($41 million), and nonmanufacturing 
industries ($40 million). An additional 15 percent 
was contracted to aircraft firms. 

Basic research, by field of science 

Over one-half of the basic research dollars in 
industry in 1969 was spent on the physical sciences. 
About two-thirds of this amount was spent on 
chemistry research during the year. The chemicals 
industry was the major performer of basic research 
in chemistry, conducting an estimated one-half of 
all basic research in this field during 1969. The 
chemicals industry also spent $60 million on basic 
research in the life sciences. This was about three- 
fourths of all the life sciences basic research per- 
formed by industry in that year. 

Basic research in engineering amounted to $176 
million during 1969. Over two-thirds of this work 
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was financed by companies in the electrical equip- 
ment, aircraft, and motor vehicles industries. 

Applied research and development, by Industry 

AprO .ed research and development accounted for 
the bulk of industrial research and development in 
1969— $17.8 billion. Nearly $10 billion of this 
amount was spent by firms in the aircraft and elec- 
trical equipment industries. These industries, with 
their heavy involvement in Federal R&D contract 
work, financed about two-thirds of their applied 
research and development with Federal monies in 
1969. All other industries combined financed only 
one-third of this effort with Federal funds. 

The electrical equipment industry, in addition to 
being the second leading performer of Federal applied 
research and development work in 1969 was also the 
leading performer of company-sponsored applied 
research and development, spending $1.9 billion. 
Other industries to spend more than $1 billion of 
their own funds on applied research and development 
projects in 1969 were chemicals, $1.4 billion; mar 
chinery, $1.3 billion; motor vehicles, an estimated 
$1.2 billion; and aircraft and missiles, $1.2 billion. 
Together, these five industries accounted for about 
three-fourths of all company-sponsored applied 
research and development spending during the year. 

Applied research and development, by product field 

Applied research and development spending can 
also be looked at by the product areas being empha- 
sized by industrial firms. More applied research and 
development money was spent on guided missiles 
and spacecraft — $3.8 billion — than on any other 
product field during 1969. Nearly 80 percent of this 
work was conducted by companies in the aircraft 
and missiles industry with an additional 16 percent 
being performed by electrical equipment firms 

Two other product fields received over $2 billion 
of applied research and development support during 
1969— electrical equipment and communication, $3.4 
billion; and aircraft and parts, $2.5 billion. Four- 
fifths of this work was performed by aircraft and 
electrical equipment companies. 

Since companies seldom limit their applied re- 
search and development dollars to a single product 
field, it is useful to know what percent of these 
dollars are directed towards the companies’ major 



(For detailed data on this section see appendix tableBB-28 
through B-42.) 




BUlions of dollars 




products. The following table indicates the ‘‘spe- 
cialization ratios” for selected industries. This ratio 
was obtained by calculating the percent of total 
applied research and development directed to each 
industry’s primary products. 



Industry 

Aircraft and missiles 

Chemicals and allied products 

Primary metals - 

Maphinprv - - - — 


1969 

spectofuaiton 

87.1 
. 79.3 

. 62.5 

62.2 


Motor vehicles and other transportation 

Ar»ninrnPnt — _ - - 


. 6 57.0 


Electrical equipment and communication... 


. 50.0 


Petroleum refining and extraction 


42.6 


Professional and scientific instruments 


b 42,0 


Fabricated metal products 


. 40.0 



• These specialiiatton ratio# arc not directly comparable with those of 
previous years because of the changes in the “ other product fields cate- 
gory. These ratio# are intended to show the high degree of RAD diversifica- 
t on witnin industry. 

* Estimated by the National Scienoe Foundation. 
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Geographic Distribution of R&D Funds 



• In 1969, two States, California and New York, 
accounted for more than one-third of industrial 
research and development, 




• Ten States had industrial R&D expenditures 
above $500 million in 1969. The seven leading States 
spent 65 percent of the all-industry total that year. 



• Over the past 5 years, seven out of the ten 
States leading in R&D spending experienced in- 
creases greater than the 37 percent national average. 
Massachusetts, the leading gainer, rose 92 percent 
during this period. 



Increases In R&D spending in leading 
R&D-performing States, 1964*69 



States with 1969 HAD expenditures in 
exceta of 1500 million 


Percent 

increase, 

1964-69 


Massachusetts 


i 

92 


Ohio.. _ 


60 


Illinois 


57 


Pennsylvania 


55 


New York 


48 


Michigan 


44 


Connecticut 


41 


U.S. average 


37 


New Jersey 


24 


Cpifomia* 


21 


Texas 


7 







* Estimated by N&tion&l Science Foundation. 
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• Between 1968 and 1969, the only region of the 
country to show a reduction in R&D expenditures 
was the South, down 2 percent. This largely reflected 
cutbacks in the South Central States of Texas, 
Alabama, and Louisiana. For the latter two States 
these declines are part of a long-term trend. Indus- 
trial R&D funds in Louisiana fell from $282 million 
to $104 million between 1964 and 1969. In Alabama, 
the drop over the 1966-69 period was from $238 
million to $125 million. 



• In addition to the two South Central divisions, 
only one other division had fewer industrial R&D 
dollars in 1969 compared to a year earlier— New 
England. The slight decrease of $18 million was 
almost entirely attributable to decreased R&D 
spending by industrial firms located in Connecticut. 



• Three States— California, New York, and 
Massachusetts — accounted for over one-half of the 
Federal R&D effort performed by industry. About 
one-third of all company-funded research and 
development was conducted in Michigan, New York, 
and New Jersey. 



industrial RM> funds. 1962-69 

Billion* of dollars 




e There is substantial variation in the geographic 
pattern of Federal and company R&D spending. 
During 1969, the Pacific division accounted for over 
two-fifths of all industry-performed Federal R&D 
contract work. Yet, firms in this division spent only 
14 percent of total company R&D funds. Con- 
versely, R&D- performing companies in the East 
North Central division spent 31 percent of all com- 
pany funds during 1969, but only 6 percent of the 
Federal total. 



(For detailed data on this section see appendix tables B-43 
and B-44.) 



R&D Funds Related to Employment and Net 
Sales 



• R&D funds, when related to employment and 
net sales data, show the relationship between R&D 
spending and these two measurements of size. 



• These same six industries were also the ones to 
lead in relationship of company R&D funds per 

. In 1969 R&D expenditures per employee Cmpl ° yCe dU ™ g 1%9 ' 
amounted to $1,250, an increase of 3 percent over 
the 1968 ratio of $1,210. 



• Company financing of R&D performance per 
employee increased 10 percent between 1968 and 
1969 to a level of $670. Federal R&D funds per 
employee dropped by 3 percent over the year to 
$580. 



• A company's R&D/sales ratio is a useful indi- 
cator of the allocation of receipts to research and 
development. It is, however, an after-the-fact 
measure and is seldom the sole determinant of a 
company’s R&D budget. 



• Four industries in 1969 had above average 
ratios of R&D expenditures to total employment. 
These were aircraft, $4,800; electrical equipment, 
$1,890; instruments, $1,590; and chemicals, $1,490. 
Two additional industries — motor vehicles and 
machinery had R&D costs per employee of over 
$1,000. The ratios in these industries were $1,240 
and $1,110, respectively. 



• In 1969 R&D-performing manufacturing com- 
panies spent an average of 4.0 percent of their net 
sales on R&D activities. This wss the same ratio as 
in 1968 but down from a high of 4.6 percent in 1964. 
These same firms allocated 2.2 percent of their net 
sales to company-sponsored R&D programs, up from 
2.1 percent in 1968, 



• The aircraft industry had the highest R&D/ 
sales ratio in 1969 — 19.3 percent. This is up from 
18.7 percent in 1968 but down from the 1964 high 
of 28.9 percent. All of this decrease is due to the 
leveling in Federal R&D funds to this industry. 



• Only six industries registered gains in their 
company R&D funds/net sales ratios between 1964 
and 1969. They were rubber, 1.0 percent to 1.7 per- 
cent; stone, clay, and glass, 1.6 percent to 1.9 per- 
cent; primary metals, 0.7 percent to 0.8 percent; 
machinery, 3.2 percent to 3.4 percent; electrical 
equipment, 3.6 percent to 3.7 percent; and aircraft, 
2.5 percent to 4.3 percent. 



• The cost per R&D scientist or engineer 
amounted to $48,200 in 1969, an increase of 5 per- 
cent over the 1968 level. These costs vary widely by 
industry. The industries with the highest cost per 
scientist or engineer ratios in 1969 were motor 
vehicles, $68,900, and aircraft, $61,800. 



R&D funds as a percent of net sales, 
by industry end source, 1800 aiulIWi 




e In 1969, the 300 largest R&D-performing 
manufacturing companies spent nearly 2.5 times as 
much per R&D professional than all other R&D- 
performing manufacturing companies. 

(For detailed data on this section see appendix tables B-45 
through B-56.) 
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Appendix A 

TECHNICAL NOTES 



Scope of Study 

The National Science Foundation sponsored its 
first survey of industrial research and development 
in 1953. Since then, the scope of the survey has 
gradually been expanded and refined in response to 
an increasing need for more detailed information on 
the Nation’s R&D effort. 

The 1969 industry survey is the 13th in the annual 
series sponsored by the Foundation and conducted 
by the Bureau of the Census, U.S. Department of 
Commerce. The Foundation also sponsored two 
industry surveys covering the 1953-56 period, which 
were conducted by the Bureau of Labor Statistics 
(BLS), U.S. Department of Labor. 1 Data obtained 
in the BLS surveys are not directly comparable with 
the Census figures for 1957-69 because of methodo- 
logical and other differences in the surveys conducted 
by the two agencies. In addition, the Census surveys, 
beginning in 1957, have collected data on the R&D 
activities of Federally Funded Research and Devel- 
opment Centers (FFRDC’s) operated by business 
firms, whereas the earlier BLS surveys did not. To 
account for the R&D performance of these research 
centers in 1956, Census adjusted data for that year 
(collected in the 1957 survey) to provide comparable 
trend data for 1956 and earlier years. 

The statistics presented in this report are subject 
to response and concept errors caused by differences 
between survey and industry concepts and defini- 
tions of R&D activities and by variations in company 
accounting procedures. Consequently, the accuracy 
of the data provided by respondents is subject to 
some variation. 

Since the first industry survey in 1953, the quality 
of the data has improved substantially. This is due 
mainly to more accurate and sophisticated account- 
ing procedures adopted by respondents. In addition, 

1 National Science Foundation, Science and Engineering in 
American Industry , Final Report on a 1958-54 Survey (NSF 
56-16) and Science and Engineering in American Industry, 
1956 (NSF 56-50) (Washington, D.C. 20402; Supt. of Docu- 
ments, U.S. Government Printing Office.) 



the Foundation and the Bureau of the Census have 
continued their efforts to reduce response and con- 
cept errors arising from difficulties in interpreting or 
applying survey definitions. 

Survey Definitions* 

Research and development. — Basic and applied re- 
search in the sciences and engineering and the design 
and development of prototypes and processes. This 
definition excludes quality control, routine product 
testing, market research, sales promotion, sales 
service, research in the social sciences or psychology, 
and other nontechnological activities or technical 
services. 

Basic research. — Original investigations for the 
advancement of scientific knowledge not having 
specific commercial objectives, although such investi- 
gations may be in fields of present or potential 
interest to the reporting company. 

Applied research. — Investigations directed to the 
discovery of new scientific knowledge having specific 
commercial objectives with respect to products or 
processes. This definition differs from that of basic 
research chiefly in terms of the objectives of the 
reporting company. 

Development.— 1 Technical activities of a nonroutine 
nature concerned with translating research findings 
or other scientific knowledge into products or 
processes. Does not include routine technical services 
to customers or other activities excluded from the 
above definition of research and development. 

Funds for R&D performance. — Operating expenses 
incurred by a company in the conduct of research 
and development in its own laboratories or other 
company-owned or -operated facilities. Includes 
wages and salaries, materials, and supplies con- 
sumed, property and other taxes, maintenance and 
repairs, depreciation, and an appropriate share of 

* For more detailed information on definitions, as well as 
the instructions for individual items covered in the survey 
questionnaire, see ajnendbc C. 
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